Extension of life span and stress resistance of Drosophila melanogaster by long-term supplementation with melatonin.
According to the free radical theory of aging, free radicals are involved in the production of changes in cellular metabolism that lead to a time-dependent functional decline in all living beings. Consequently, antioxidant and/or free radicals scavengers may retard the aging process. We explored the effect of melatonin on the life span of Drosophila melanogaster (Oregon wild strain). It was presumed that given the antioxidant and free radicals scavenger properties of melatonin, this hormone would prevent oxidative damage to the fly tissues and slow down the process of aging. Melatonin, added daily to the nutrition medium at a concentration of 100 microg/ml, increased significantly the life span of D. melanogaster. The maximum life span was 61.2 days in controls and 81.5 days in melatonin fed flies. Relative to the controls, the percentage increase in the melatonin fed flies was 33.2% in maximum life span, 19.3% in the onset of 90% mortality, and 13.5% in median life span. Furthermore, in a test of superoxide mediated toxicity it was shown that melatonin treatment increased the resistance of D. melanogaster to paraquat. Finally, the augmented resistance to an ambient temperature of 36 degrees C was also a demonstration of the antioxidative protection provided by the hormone.